COAHLUE3ALUMTHBbIE OYKM.




COAHLE3ALWUTHBbIE OYKM 3ALLULLLAIOT

3AOPOBbE A3 U HEXHYIO KOXY BOKPYTF rAQ3
OT BPEAHOro BO3AEUCTBUSA YP-AyHeU U
SIBASIIOTCS CPEACTBOM NPOPOUAAKTUKU OT KATAPAKTDI -
3a6oAeBaHME XPYCTAAUKA
A ewe....




YneTpadmoneToBoe n3nyyvyeHue rnpeacrasndeTr onacHOCTb A4 rnas
yenoBeka: BosHbl Tuna UVA oTBevaloT 3a npexneBpeMeHHOE CTapeHmne
rnas, UVB moryT Bbi3biBaTb pasgpaxeHune porosuubl, UVC asnatoTcs
KaHUEePOreHHbIMN 1 cNOoCOBHbI NoOBpeXaaTb 000M0YKM KITETOK U
Bbl3blBaTb MyTaLUN.

PeHTreHosckoe WHdppakpacHoe
nany4eHune Ynetpacuoner Buaumbii ceet na3ny4exHue
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encTBue yrnbTpaduoneta Ha rfasa 4awe BCero HOCUT HaKOMUTENbHbLIN
ep. Ecnn mHoro net npeHebperaTb 3alWMTON rnas oT BpeaHbIX N3ryyYeHun,
YUTESIbHO YBENMYMBaAET PUCK BO3HMKHOBEHUA KaTapakTbl U pakoBbIX
n. Ho cyuwecTtByloT 0OCTOATENBCTBA, B KOTOPbIX BO3OENCTBUE
a 3a CYUTaHHble OHM UNK OaXke Yacbl CKa3blBaeTCA Ha COCTOSHUM
anpumMmep, MHOrMe 13 Bac cribiluann o Takom 3aboneBaHuu, Kak
- 9TO OXXOroBas TpaBMa rnasa, KoTopas 4acTo pa3BMBaEeTCH Y
034enNCTBUI ynbTpadMoneToBon pagnaummn, oTpaKeHHOW

CTU - TOPHOMbLPKHMKOB, anbMNUHUCTOB, MOMAPHUKOB,
OBNU 1 Op.



Cambi NpocTon cnocob 3alnTUTb rnasa
OT ynbTpaduonera - HOCUTb
Ka4yeCTBEeHHble COSIHLE3aLNTHLIE OYKM.

ConHue3awnTHble o4kn B OnTuke
ANKpamT — rapaHTUAa KadyecTBa.



3aWUTA OT YABTPAOUOAETOBOIO UIAYHEHMUS

3ALLUMTA OT YABTPAJOMOAETOBBIX BOAH OBecneyeHa HOAMYMEM CNELIMAAbHbIX
CBETOCOUABLTPOB B COCTOBE MOAMMEPHbIX OYKOBbIX AMH3.

[1oU AOATOBPEMEHHOM PETYAIPHOM BO3AEMNCTBUM YABTPACOUMOAETA PA3BMBAKOTCS
MNOBPEXAEHMSI XPYCTAAMKA, MOCTEMEHHO OH CTAHOBUTCA XXEATO-KOPUYHEBBIM,
MYTHBIM U1 B LEAOM — HEMPUTOAHBIM K OYHKLIMOHMPOBAHUIO MO HA3ZHAYEHMUIO
(oBpasyetcs KaTapakta). Hamboaee onacHoe aAa TAa3 UV-B n UV-A m3AydeHme,
KOTOPOE NPOHMKAET YepEe3 POTrOBMLLY TAC3A M BOSAEMCTBYET HO POrOBULLY,
XPYCTAAMK U CETHATKY.

| TexHmdeckme csoictea | | BbIrOAbI AAS KAMEHTOB ]

B COAHLLE3ALLMTHbBIX O4KAX OT
KomMnaHmm AnMKpadoT raasa
BCErAQ 3dLUMLLIEHbI OT
HEraTMBHOIO BO3AEMCTBUS
YABTPAOMOAETA, 3TO MO3BOAMT
Bam NpeAOTBpATUTb
3000AEBAHMSA TAQ3 (KATAPAKTA,
3000AEBAHMA CETYATKM)




COAHLe3aLUTHbIE O4KU KOMNAHUM AUKPAT — rapaHTHUS
Ka4yecTBd

CoAHLE3ALLMTHBIE O4KM MapOoK Eyekraft, Barcelona, Ferrara, Moretti, Spark npomussBoAaTcs no
3aKka3y KomnaHmm AMKpadoTt B KUTAE 1 MOAHOCTBIO COOTBETCTBYIOT TPEOOBAHUIM CTAHAQPTOB
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COAHLEe3aLUTHbIE O4KU KOMNAHUM AUKPAT — rapaHTUS
Ka4yecTBd

Ha 100% 3awumwaioT oT YAbTPAOUOAETA U UTOTOBAEHbDbI U3
6e30NAaCHbIX MOTEPUAAOB.

TexHuveckne TpeGoBaHUs K (PUILTPAM COJHIE3AIMUTHBIX 0YKOB
CaeToBo# K03(DPUITMEHT IPOITyCKAaHUS COIHEYHOTO U3JIydeHHs. BKiltouaeT mokazarenu:
+  CaeToBO# K03 HUIIMEHT POITYCKAHUS JIJIs AUANa30Ha JIMHBI BOIHBI 380-780HM
*  CrnexrpasibHbIH KO3 PUIIMEHT TPOITYCKaHUS B YIBTPaduoIeTOBOM 00J1aCTH ClIEKTpa
*  Hawubonbiiee 3HaueHHE CIEKTPaIbHOTO KOA(hPUIIMeHTa MporycKaHus B UHPpaKpacHON 00J1acTU CIIEKTpa
* OaHOpOIHOCTH CBETOBOTO KOA((HUILIMEHTA MPOMYCKaHUs M0 TOBEPXHOCTH OUKOBOTO CTEKJIa

Texuuueckue TpedoBaHus K KOHCTPYKIuHM C3 04Ko0B:

*  OmpaBsl COMHIIE3AMUTHBIX OYKOB HE JIOJDKHBI UMETh BBICTYIIOB, OCTPBIX YIJIOB U IPYTUX J1€(PEKTOB,
NPUBOALIUX K AUCKOM(DOPTY WIIM TpaBMaM P UX UCIOJIb30BAHUH 110 HA3HAYEHUIO.

*  Ompagsl 1151 COJTHIIE3AMIUTHBIX OYKOB JODKHBI OBITh U3TOTOBIICHBI B COOTBETCTBUU C
tpedoBarmsiMu [OCT 18491 OnpaBbl KOPPUTHPYIONTUX 0YKOB. OOIIHE TEXHUIECKUE TPEOOBAHUS U

METOJBI UCIBITAHUN
Texnnueckue TpedOBaAHUSA K MaTepuaiaM

t{KOB) JOJIXKHBI OBITH M3TOTOBJICHBI U3
SAIKE, 1 UMCTh



COAHUE3ALLUMTHbIE OYKM.
XAPAKTEPUCTUKUN. MAPKMPOBKA.




CTeneHb 3aTEMHEHNA COAHLLE3ALLLMTHBbIX OYKOB

OO0HoU u3 enagHbIX xapakmepucmuK COTHUe3aWUuUmHbIX O4K08 sieriiemcs "cmereHb 3ameMHeHUs" unu
"samemMHEHHOCMB" Unu "kamezaopusi ceemodgbusibmpa’. dmom rapamemp o3Ha4daem, HaCKOJIbKO XOpoWwlo
OYKU 3awuw,arom om spKocmu coriHe4YHo20 ceema. Ceemogburibmp CHUXXaem UHMeHCUBHOCMb CONTHEYHO20
ceema, HO He eriusiem Ha cmerieHb 3auumel om epedHo20 8030elicmaus yribmpaghuosiemossbix J1yyed.
O6bI14HO rpousdsodumeriu HaHOCSM UHGOpMayUro 0 Kamea2opuu ceemoghusismpa Ha 8HympeHHel CmMopoHe
3ayWwHuka.

Cywiecmeyem 5 kamez2opul 3ameMHEHHOCMU o wkasie om 0 30 4:
0 — npo3payHble. O4ku riporyckarom om 80% 0o 100% ceema. JluH3bl ¢ Kamez2opuel 3ameMHeHUs 0 (6e3

3ameMHEeHUS, NMPo3paqyHble) 06bIYHO UCMONb3YMCS 8 04Kax Orisl KOPPEKUUU 3PEHUS, a maKxe 8 "UMUOXe8bIX
OYKax.

n

1- ceemnble, nosynpo3payHbie. [Iporiyckarom om 43% 0o 80% ceema. Takue 04KU nodxo0sim 01 HOWEHUS
8 20p00e rpu HeakmMueHOM cosiHYe. Ml0earibHbl 0511 OCEHHUX U 8ECEHHUX IMPO_2YIIOK.

2 - cpedHue. [Nponyckarom om 18% 0o 43% ceema. Ouku nodoldym 0Orisi 20poda u omobixa rpu COTHEYHOU
rnozooe. HezameHuMbI riemom u 3umodl.

3 - memHble. [Ipornyckarom om 8% 00 18% ceema. Omo camasi pacripocmpaHéHHasi cmereHb 3ameMHeHUs
JIUH3 8 COMHUEe3aWUMmMHbIX 04Kax, UHo20a O4YKU CO CMeneHbio 3ameMHEeHUs 3 Ha3blearom yHuUeepcasibHbIMU.
KOM@bopMHO UCMO/Ib308amb 8 20p00e, 05151 BOXKOeHUS, Orii 0mObixa Ha MOPE U CrIOPMUBHbIX

gema. JIuH3bl co ceemogburibmpom 0aHHOU Kameaopuu
OJ1bKO SIPKOE COMTHUE, HO U MHO20
Ka3aHbl 01151 60XKOEeHUS




CteneHb 3aTemHeHunsa C3 04KOB — BbiroAbl AAS KAMeHTA.

[Mpeararaete C3 o4k KAMEHTY — 0OpATUTE BHUMAHME HA CTEMNEHb 3ATEMHEHHOCTMU

B 3T1x 04kaX Bbl KOMJOOPTHO
OyAeTe 4yBCTBOBATL CE04 Mpu
HEQKTMBHOM COAHLLE. [1pm 3TOM
BaLum raasza 6yayt Ha 100%
3ALUMLLEHbBI OT YABTDAMOMOAETQ.

CrteneHb 3aTEMHEHHOCTU
AQHHOM MOAEAU |

B 5Tix o4kax Bam ByaeT
KOMOOOPTHO B TOPOAE M HA
OTAbIXE, HO NELLEXOAHOM
MPOryAKE 1 30 PYAEM B
COAHEYHYIO MOTOAY.

CT1eneHb 3aTEMHEHHOCTU
AQHHOM MOAEAU 2

B apKYIO COAHEYHYIO MOTroAy Bam

CreneHb 30TEMHEHHOCTH OyAET KOMCDOPTHO B AKODOM
ACHHOM MOAEAM 3 CcuUTyaumn. B ropoae 1 HaO OTAbIXE

HO MOPE, 30 PYAEM U KOTAQ

B HEOBGXOAUMbI O4KM PA3HOM
b KOMMAEKT U3 2-X




MGpKMpOBKCI COAHLUEe3AWNTHbIX O4HKOB HA 3AYyLUHUKAX.

eyekraft —-HaumMmeHoeaHue 6peHOa
2522-18-20 —apmukyn moodesnu
X - KXeHckue

BoamoxxHas mapkupoBka
M-myxckue, []-Oemckue, P — nonsipusayusi

cat. 2 cteneHb 3aTEMHEHHOCTU NMNMH3, HE BNUSET Ha
CTeneHb 3aLuTbl oT YO.

56-15-142

56-LLMprHa O4KOBOW NTMH3bI B CAMOM LLUMPOKOM €€ MecTe
15- pa3amep MOCTa (MK pacCToAHUE MeXay NUH3aMu)
142 - pnvHa 3ayLHuKa

CE — usgenuve cooTBeTCTBYeT €eBPONEeMCKOMY
aHOapTy KayecTBa




MapKMPOBKA COAHLLE3ALLMTHbIX O4KOB HO AMH3AX
LS, . e

LleHHuK — OpeHa, aptukyn, XX (M,[1) — aybnupyetca nHgpopmauus ¢
3ayLUHMKa

POLARIZED — nongpusauus, cneymanbHbi Punstp MUHUMU3NPYyeET
ble, OrnnKK, oTpaXkeHHbIE OT BNECTALLMX MOBEPXHOCTEWN.
HUKaNbHbIX CBOUCTB NMONAPU3aLNOHHbIX
€ NonsApu3aLnoOHHbIU TEeCT




MapKUpOBKA COAHLLE3ALLLUTHbIX OMKOB HO AUH3AX

LleHHuK — OpeHna, aptukyn, X (M,0) - ayonupyertcsa nHcgpopmaumsa
C 3ayLlIHUKa

+>73, ->68 — MexueHTpoBoe pacctosiHue (PL)
COAHLLE3ALLMTHBIE O4KM MOXHO MCMOAb3OBATH KAK

OMPABY AA MEAMLLMHCKMX O4KOB. ODA3ZATEABHO
PLL HO LLEeHHMKe




TOHMpOBKCI COAHLUE3ALWUNUTHbIX OYKOB

CNAOLLHOE 3aTEMHEHME [DQAMEHTHOE 3ATEMHEHME




LLBeT COAHLLEe3ALWLUTHbLIX OHMKOB

O6ecne4ynBaeT TepaneBTU4ECKUN, MCUXOAOTUHECKNU, PUZMOAOTUHECKUMA

3dhekT OT UCNOAb3OBAHUS OYKOB.

3eAeHbIN. PEKOMEHAYETCS NPK TAQYKOME,
PA3rPY304HbIM DDA EKT

Cepbin. YHMBEPCAAbHbIM LIBET, HOMDOAEE
KOMODOPTHbBIN AAS TAQ3. be3 orpaHUYeHM

KOpUYHEBBIN. YHMBEPCOAbHbIM LIBET, HOMOOAEE
KOMODOPTHbBIM AAS TAQ3. be3 orpaHUYeHm

XeATbin. TOBbILLAET YETKOCTb 3PEHMS B
cymepeyHoe Bpems. OYKM-AHTUADAPLI AAS
BOAUTEAEMN.

UTbl FAQ3 U KOMPOPTA B AOOOU CUTYALMU HEOOXOAMMBI OHKM
MpeaAaraio Bam noAo6paTb KOMNAEKT U3 2-X
UTHbIX OYKOB!



nOASIpMBCILIMOHHbIe COAHLUEe3ALlWNUTHbIE O4YKHM

Aunses 6es nonapusayuonHoz20 punsmpa SRS © NONAPUSUYUOHHSIM PUILMPOM

[TOASPU3ALMOHHBIE COAHLLE3ALLMTHBIE O4YKM HE MPOMYCKAKOT CBET C FOPU3OHTAALHOM
NOASPU3ALMEN — DTO CBETOBbIE DAMKM, KOTOPbLIE BO3HUKOAIOT HO OTPOXKAIOLLMX MOBEPXHOCTIX:
BOAQ, AOPOrQ, CHET, AEA U T.A

B COAHLLE3ALLIMTHBIX O4KAX C NOASPM3aLMEN BaAM BYAET KOMAOOPTHO U YETKO BUAHO B AIOOOM
CUTYALLMM: B TOPOAE M HO MOpPE, HA PbIOAAKE U HO AQ4e!

YLLUME OYKM AASA 3AHATUIA CMIOPTOM HO CBEXEM BO3AYXE U AAS AKOAEN C MOBbILLIEHHOM
CBETOYYBCTBUTEABHOCTHIO!

6on cuTyaumMm Heob6XxoAMMbI OYKHU
OTb KOMIMAEKT U3 2-X



POPMblI COAHLLEZALLIMTHBIX OYKOB.




ABUATOPbLI, KANEAbKH, OYKHU MUAOTA, MUAOT - DTO LLEABHOOOOAKOBQOS
MOAEAb C BOABLLIMMUM KAMAEOOPA3HBIMM AMH3AMM U TOHKOM
METAAAMNYECKOM OMPABOM.

MoOAEAb HA3bIBAETCA ABMATOPSI
MAM OYKM MUAOTA. POPMA OYKOB
PA3PABOTAHA AAF MMAOTOB U

POPMA O4YKOB PA3PAOOTAHA AAS
MMUAOTOB M MOAHOCTbBIO

COOTBETCTBYET AHATOMMMU AMLLA.
B 3TMx 04kax BaLum raa3a ByayT
HOAEXHO 3ALLLULLLEHBI OT YP.

MOAHOCTbBIO COOTBETCTBYET
AHATOMKMMN AMLLA.




Kowia4umm raas, KOLLKM.

LLeAbHOOBOAKOBAS MACCTUKOBAS OMPABA C MOAHATbIMW B HAMPABAEHUM
BUCKOB AMH3AMM U OKLLEHTUPOBAHHbBIMM BHELLIHUMM YTAQMM. TTOXKAAYH,
CAMQS XKEHCTBEHHAS M3 BCEX DOPM OYKOB M OAHA M3 CAMbIX
YHUBEPCAAbHbIX.

O4eHb XXEHCTBEHHAS 1 B TO XXE

[TocmoTpute, 310 DOPMA OYKOB BOEMA YHMBEDCOALHAA CDOPMAL.

KoLua4ymm raQ3

POPMA O4KOB KOLLIAYMM TAC3
OyAET MECTHAS B AKODOM
o0pa3e M HACTPOEHUMN.




Wayfarer (sancbamsep, Bancbamsep)

LLeAbBHOOBOAKOBAS, KOK MPABMAO, MAQCTMKOBAS, ONPABA. AMH3bl NO doopme
HAMOMMHAIOT TPAMELMIO - LLUIMPOKME CBEPXY U CYXKAOLLMECH KHM3Y. POMKA
MOXET ObITb KOK CKPYTAEHHQAS, TOK M C YETKO BbIPAXXEHHbBIMM YTAGMM.

HaaAe>XHaq 3aWmMTa OT

Ob6paATMTE BHUMMAHME HAO YABTODAOUOAETA MPEKPACHO

O4KM GOOPMbI BONMDAMBEP COYETAETCH C KAACCHMYECKOM

ADOPMOUN O4KOB.




Browline 6poyAaiHbl. KAaBMacTep AUH3bI MPAMOYIOAbHbIE, KAQBGPAYHA — AUH3bI
KpyrAble. O4ki B OOOAKOBOM MAM MOAYODOAKOBOM OMPABE, KOTOPAS MOXET OblITh
KOK MAQCTMKOBOM, TAOK U METAAAMYECKOM. HOCTO BCTPEYAOTCH KOMOUHUPOBAHHbIE
BAPUAHTbI.

BEpXHAS AMHUS PAMKM - MPIMOS
MAM YyTb MOAHSATOS B
HOMPABAEHUM OT LLEHTPA K

BpOYyAQMHbI MOAYEPKMBAIOT
€CTECTBEHHYIO AMHMIO BPOBEN U

QKLLEHTUPYIOT BHUMAHME HA

BUCKAM, HMXKHAA HAOCTb AMH3 -
BEPXHENM HOCTUN AMLLQA

CKPYrAEHHQs.




FpaHAbI, cTpekosa

O4KM B LLEABHOODOAKOBOM MAACTUKOBOM OMPABE. POPMA AMH3 MOXET ObITb
B OOAbLLIEN MAM MEHbBLLEN CTEMEHU MPUDAMXKEHO K KBOAPATY, HO IPAHADI
BCETAQ - 3TO O4EHb KPYMHbIE O4YKM.

OTO O4KM B CTUAE OBEPCAMS.

Ob6paATMTE BHUMMAHME HAO NAEAABHO 3ALLULLLAIOT HE

O4YKM KPYMHbIX GOOPM. TOABKO TAQ3Q, HO M OOAbLLYIO

HACTb AMLLA OT COAHLLA.




TuwenAbl, A€HHOHbI, 6AB6YLLUKMHDbI O4KU, BEAOCUMNEA, PAYHA,
KpPYrAble

O4KM KPYTAOM CDOPMbI B METAAAMHECKOM LLEABHOODOAKOBOM
Oornpase.

KpyrAbl€e O4KM BCETAQ
Bceraa aktyaAbHO4 PY &

AODABAAOT B HALLI OOpPa3

Popmd HEMHOIO TBOPYECTBA.




OBaAbHble U MPAMOYroAbHble - KAQCCUYECKAS HEMTPAAbHAS
doopma. HaLle BCero MCnoAb3yeTCs METAAAMYECKAS MAU
KOMOUHMPOBAHHAS LLEABHOODOAKOBAS OMPABA.

KAQccHryeckme o4kuM —
Bceraa aktyaAbHO4 MOAYEPKMBAIOT

doopma Oe3yKOPM3HEHHbIM BKYC
BAOAEAbLLQ.




Panto, MAHTO UAM NAHTOCHI . B KAQCCHMYECKOM BAPMAHTE MAHTOCHI B
HM>XKHEN YHOCTM OBOAKO OMPABbI — OKPYFAEHHbIE, B BEPXHEM — BOAEE
MPAMbIE, MHOTAQ C YTOAKOMU. CAMO HA3BAHME PANTO HA
rpeYeCKOM 43blKe O3HAYAET (BECH). B AGHHOM CAYyYQE 3TO 3HAYEHME
FOBOPUT O COOTBETCTBUM PA3MEPA CBETOBOIO NMPOEMA PAIMEPY
rAQ3d .O4KkM MAHTO 00EeCneYmBaOT HOMOOAEE NMOAHbBIM OD30P AAS
3pEeHMS.

KAaaccumyeckme ovykm Panto B
COBPEMEHHOM MPOYTEHMM
MoumepbTe o4km B doopme MNaHTo CMOTPATCH CEKCYAAbHO, MPUACQBAS

00PA3Y YEAOBEKO CAEPXKAHHYIO
APUCTOKPATUYHOCTb.




3ALLMTUM TAA3A KOXKAOTO KAMEHTA COAHLLE3ALLMTHBIMM
O4YKAMM OT BPEAHOTO YAbTPAdOMOAETA |

CAEAQEM KOXKAOTO KAMEHTA KPACKBBIM, CTUABHbBIM 1
3A0POBbIMI




